This paper offers new evidence and methods for understanding the distributive effect of a universal government policy to eliminate user fees in public universities in Ecuador. The main argument to eliminate user fees in higher education is that it will increase enrollment among the poor. In this regard, eliminating tuition fees is supposed to be a progressive policy. Using several panel data, however, credible evidence exists that eliminating tuition fees has no significant impact on opportunities for tertiary education. In addition, the policy becomes regressive two years after its implementation. Results, however, are sensitive to the welfare indicator used, i.e., either assets index or income poverty. In any case, results show that, at a minimum, the policy had non-progressive effects.
Introduction
The debate about eliminating user fees in higher education is currently very important in some Latin American countries. Some countries have experienced strong protests in which students ask their governments to eliminate tuition fees in universities. Very little, however, is known about the distributive effect this kind of policy has across the region. The Ecuadorian experience, where user fees were eliminated in 2008, offers an important opportunity to evaluate the distributive effects of such a policy.
Many Latin American governments have implemented policies designed to improve access to universities for excluded groups. Among those policies, free public higher education has been common. The argument for suspending user fees has been promotion of equal opportunities through increasing access to university for the poor. It has long been known, however, that "free" education can sometimes have the opposite effect and yield perverse consequences, deepening social disparities. Although tertiary education is free of charge to those who enroll, limited supply usually restricts enrollments by non-price means, such as competitive entrance exams. This non-price mechanism is inequitable because students from families who are not poor can afford the cost of private preparation for university entrance exams. Also, while the poor depend on their children's earnings, those who are not poor can forego these indirect costs if their children study beyond secondary school (Psacharopoulos, 1977) .
Advocates of cost-sharing claim that higher education costs are being magnified by dramatically increased enrollments. In addition, governments are besieged with other pressing public needs and fiscal constraint on primary and secondary schooling. In this regard, shifting the higher education tax burden from near-exclusive reliance on the government and taxpayers, to some financial reliance on parents and/or students, is seen as necessary. (Note 1) In general, costing and rate-of-return studies have underscored the danger of regressive results from suspending user fees. Psacharopoulos (1977) computed indices of effective subsidization and educational inequality for 64 countries with different levels of economic development. In general, he found that university students are very heavily subsidized in poor countries, but that it is precisely in these countries that access to higher education is restricted by a variety of non-price means. Canton and de Jong (2005) analyzed the role of economic factors in the university enrollment decision for the post-war period in the Netherlands from 1950 to 1999. Their finding was that students are responsive to tuition fees. Other factors, however, such as financial support, i.e., the sum of loans and grants, the college premium of future labor market earnings, and the alternative wage, are important in the enrollment decision. McCoy and Smyth (2010) analyzed the effect of reducing costs in college enrollment in Ireland during the period 1980-2006. Using a multilogit econometric model, they found that the middle class increased enrollment more than the lower class. Merely reducing costs could not improve access to higher education for the poor, especially because of their higher opportunity cost.
In Latin America, notwithstanding the significance of the regressive concern for public policy, we find little empirical evidence regarding the impact of free user fees and tuition in promoting equality of opportunities. Post (2000) argued that selectivity in access to higher education by family income worsened over time in Mexico, despite low user fees charged by the nation's public universities, and suggested that low tuition alone would be unlikely to promote equality of access, because the beneficiaries of free tuition increasingly came from upper-income families. Gonzalez and Menendez (2001) found that individuals attending university belong to the top deciles of income distribution and to relatively highly educated families in Argentina. Nearly 90 percent of Argentine students attending the nation's tuition-free public universities had higher than median per capita family income. The authors compared these students with those who attend private colleges where tuition is paid, and found an implicit transfer to the richest individuals in society.
Post (2011) used successive waves of cross-sectional data to speculate on the impact of Ecuador's suspension of user fees for public education, including universities, in 2008. For the years before and after the suspension of fees, Post compared access to college for the poor and the non-poor, as well as between indigenous and non-indigenous students. He found that, although both the non-poor and the poor students benefited from the policy, the non-poor benefitted more than the poor. Comparing the indigenous and non-indigenous student populations, he showed that the change in indigenous enrollment was insignificant. Meanwhile, university enrollment increased for the non-indigenous. In this regard, he speculated that the policy might widen the educational gap between privileged and marginalized populations. Post's approach was limited, however, by its use of cross section data, and by the fact that family poverty was measured only indirectly, i.e., by whether or not the mother had received a conditional cash transfer from Ecuador's targeted assistance program, the Bono de Desarrollo Humano.
The structure of the paper is as follows. In the second section of our paper, we present a description of the policy analyzed and the national political and economic context. Our third section introduces our data and our empirical approach. In the fourth section, we present the results of our analysis, and we draw policy conclusions in our fifth and final section.
Policy and context
Ecuador is a lower-middle income country, characterized by high poverty levels and high inequality. Several educational indicators show marked improvement since the early 1990s. Using information from population censuses, we computed net attendance rates for all education levels for the last three decades. The rhythm of expansion differs among education levels. Primary attendance rates remain stable at around 90 percent during the complete period. The most important increment is found in secondary education (Note 2) where the attendance rate increased from 43 percent in 1990 to 46 percent in 2001 and to 70 percent in 2010. Regarding tertiary education, we find an important increment from 9 percent in 1990, to 10 percent in 2001, and to 16 percent in 2010. However, disparities among social groups and regions remain. Attendance rates are considerably lower among indigenous people, Afro-Ecuadorians, and those living in the Amazon areas of the country. The attendance rate for tertiary education among the indigenous increased from 2 percent in 2001 to 6 percent in 2010. The same rate for Afro-Ecuadorians was 5 percent in 2001 and 7 percent in 2010. Finally, important regional disparities are observed. The Sierra highlands have the highest rates of tertiary education, 21 percent, compared to the coast with 13 percent and the Amazon with 9 percent. See Table 1 .
Improvement of access to universities started during the 1970s. Access to public education was free and without academic evaluation for a long period of time. During the 1990s, public universities implemented certain fees. At the end of the 1990s through the 2000s, the majority of public universities also began to implement academic entrance exams. Today, all public universities have some kind of entrance evaluation.
In October 2008, Ecuador approved a new Constitution, which declared free user fees for all education levels, including higher education (Note 3). The main objective of this new law was to promote equality of access to tertiary education. In order to access public universities, however, secondary students must pass an academic entrance exam. The policy took effect from October 2008 onward. As a result of the policy, students already enrolled in public universities, and those who decided to enroll in the first year, stopped paying tuition fees. The tuition waiver policy applied only to those who did not repeat or fail any school year; students who did not pass were required to pay fees, although these were heavily subsidized. To compensate for the money that universities forgo from fees, the government agreed to transfer the equivalent amount to public universities. However, some rectors of public universities complained about the magnitude of the transfer. According to them, the transfer did not completely compensate for the amount of money that public universities previously collected.
In total terms, this policy represented an important amount of the budget. In 2010, the policy represented around US$90 million. The total budget for tertiary education was US$859 million, and the budget for basic education was US$954 million.
The Table 2 introduces the net enrollment rate for higher education in the last six years.
Ecuador made important improvements in its access to higher education during the second half of the 2000s. Nationally, the enrollment rate went up from 16.5 percent in 2005 to 22.4 percent in 2010. At first glance, improvements in the enrollment rate might seem particularly important for the country's disadvantaged populations. For example, the enrollment rate among indigenous people increased from 6 percent in 2007 to 10 percent in 2010 and from 9 percent to 14 percent among Afro-Ecuadorians. Among the whites and mestizos, however, the increase was even greater: from 21 percent to 31 percent, and from 21 percent to 24 percent, respectively, between 2007 and 2010. The most important improvement was among the population that identified itself in surveys as "white."
Despite the apparently widening gap by ethnicity, when we use household income as a measure of marginality, we find a different pattern. In the case of income, the enrollment rate for the first and second poorer quintiles increased from 8 percent to 14 percent between 2007 and 2010. Meanwhile, the rate for the richer 20 percent increased only from 33 percent to 34 percent. The greatest increase was found among the poorer quintiles. When we define poverty using a scale based on household assets, however, results differ. The poverty index was computed with dummy variables, which are valued at 1 if the household has land, a refrigerator, television, kitchen, phone, radio, DVD player, and car, and at 0 otherwise, the highest value being 8 and the lowest value being 0. Poor households are those with a score below 4 points in the index (Note 4). In this case, enrollment for the poor increased from 7.5 percent to 10 percent between 2007 and 2010, while it increased from 29.7 percent to 30.5 percent for the non-poor. In addition, at the regional level, we found that the most important improvement-from 24 percent to 28 percent-occurred among students from the highlands, while in the coastal and Amazon regions we found a modest increment in the enrollment rate, from 17 percent to 18 percent, and from 8 percent to 11 percent, respectively. Despite evident changes in recent years, there remain clear disparities in higher education access. The most recent data indicate that the enrollment rate among the indigenous population and the inhabitants of rural areas is around 10 percent, and for the poorest quintile it is around 14 percent. The enrollment rate for whites and for the richest income quintile is between 31 percent and 34 percent, respectively. Interestingly, during the entire period, the enrollment rate is higher for women than for men.
Data and empirical approach
To evaluate the redistributive effect of suspending university fees, we analyzed the Ecuadorian Labor Force surveys, which included a module on education enrollment and attendance. In this paper we take advantage of a special feature of these surveys, which is that part of the sample is a panel. One-third of the sample from the urban area was re-interviewed during the following year. We used three different panels in our research, see Table 3 . The first one was originally interviewed previous to the policy, in 2005-2006, the second panel was interviewed during the application of the policy in [2007] [2008] , and the third one was interviewed one year after implementation of the policy, in [2009] [2010] . In all panels the interviews were undertaken in November.
In each panel we have a baseline and a follow up survey. We restrict our analysis to those people who have finished secondary school and are between 17 and 26 years old in the baseline. These individuals could have enrolled in higher university education in the next year, during the follow-up. In the first panel, we have 411 subjects from 17 to 26 years old that finished secondary school. In the second and third panels we have 503, and 505 respectively. From those, the total numbers enrolled in higher education in the follow-up survey are: 100, 115, and 113 for the first, second, and third panels respectively. The previous panels give us an enrollment rate of around 24 percent, 23 percent, and 22 percent respectively for each (Note 5). It is important to emphasize that we are working with three different panels. Individuals from the first panel are different from individuals in the second and third panels.
To test for differences over time, we merged the three panels into a single dataset and created dummy variables for each panel based on the year of the follow-up survey: one for the first panel (d2006), another for the second panel (d2008) and another for the third panel (d2010). With the pooled data we run the following regression:
Where Y is higher school enrollment, which takes a value of 1 if the person is enrolled in higher education in the follow-up survey having finished secondary education in the baseline survey, and 0 if the person is not enrolled in higher education in the follow-up, having finished secondary education in the baseline. D stands for the dummy variables for the year. We include two dummies, for 2008 (d2008) and 2010 (d2010), and leave the 2006 as the reference category. P is a dummy for poverty that takes the value of 1 if the household score is below 4 in the assets index, and 0 otherwise (Note 6). DP is the interaction dummy between the dummies for the year and the poor. X is a vector of controls in the base line. In distributive terms, the coefficients of interest are δ, α and β, representing the main effects (δ and α) and the interaction effect (β), respectively. The coefficients of the dummy variables for the year (δ) represent the changes in the probability of being enrolled in a university for all after the application of the user fees policy. The α coefficient refers to the probability of the poor being enrolled in a university in comparison to the non-poor during the entire period. Finally, the β coefficient represents the probability of the poor of being enrolled in a university after the application of the policy of user fees. The most important coefficient is to analyze the distributive effect of the policy. A positive sign would mean that the policy had a progressive effect, while a negative sign would mean that the policy had a regressive effect. A not significant coefficient would mean a neutral effect in distributive terms.
We estimate the parameters of the model with three different specifications. The first specification includes only the dummy variables for the year, the poor, and the interaction dummies. The second specification includes, in addition, individual controls, i.e., age, sex, and ethnic dummies. Finally, specification 3 includes, in addition, controls for the head of household, i.e., sex, age, years of schooling, and ethnic dummies. This last specification is our preferred one because it includes the majority of controls.
Because the policy refers to the elimination of tuition fees in public universities, it is important to differentiate between public and private enrollment. Private enrollment increased considerably during the 1980s and 1990s in Ecuador. According to the data used in this study, private enrollment represents around 30 percent of the total, while public enrollment represents 70 percent. Based on the previous statistics we will estimate equation (1) using a multilogit regression, where the dependent variable takes on three values: 1 for enrollment in a public university, 2 for enrollment in a private university, and 3 for no enrollment. We keep no enrollment as the reference category. We will use the same three specifications as already defined, as well as the same dummies for the distributive analysis, i.e., main effects and interaction effects.
Results
We estimated OLS regressions for equation (1). Results are the same if we use logit or probit models. See Table 4 . The coefficients for the year dummy variables are not significant. These results remain the same across the three different specifications. This result suggests that, after controlling all the variables included in the regression, the probability of higher education enrollment is the same in 2008 and 2010-during the application of the policy-compared to 2006. The dummy for the poor is not significant, meaning that the poor had the same probability of being enrolled in a university as the non-poor during the entire period of analysis. Finally, the coefficient of the interaction dummy is not significant for the year 2008, but becomes significant for the year 2010. The previous information means that the poor, in the year 2010, had 14 percent less probability of being enrolled in a university than the non-poor. This means that the distributive effect of elimination of the tuition fees was neutral in 2008 and became regressive in 2010.
Results for the multinomial regression are introduced in Table 5 . Results are similar to the OLS estimates reported previously. The dummies for the year are not significant for public or private enrollment. This means that the probability of being enrolled in either public or private universities did not change after implementation of the policy. The dummy variable for the poor is not significant, meaning that the poor, having finished secondary school, have the same probability as the non-poor of being enrolled in public or private universities. Finally, the interaction effects are not significant in 2008, but they become significant in 2010 for both public and private enrollment. The previous statistic means that the poor, in 2010, had 5 and 1 percent less probability of being enrolled in public and private universities, respectively.
It is important to note that results are sensitive to the welfare measure used. When we use the poverty definition based on income, we find different results (Note 10). OLS estimates are presented in Table 6 . The coefficients for the year dummies are not significant. These results remain the same across the three different specifications. This result suggests that, after controlling all the variables included in the regression, the probability of higher education enrollment is the same in 2008 and 2010, during application of the policy, compared to 2006. The dummy for the poor, defined using income, is not significant. Until now results are the same as those found using the asset poverty definition. Things are different, however, when we analyze the interaction effects. The coefficients of the interaction dummies are not Table 4 . OLS estimates of the probability of being enrolled in higher education. Equation (1) Table 5 . Multinomial estimates of the probability of being enrolled in university using assets index. 
